. Awareness of individual stroke warning signs by the presence of stroke. *Comparison between non-stroke controls and stroke survivors; † Comparison between non-stroke controls and family members of stroke survivors; ‡ Comparison between stroke survivors and family members of stroke survivors. .017, respectively). However, the proportion of individuals who knew SWS was not significantly different between the FMS and NSC groups ( Figure 1 ). In addition, the proportion of individuals who recognized more than three SWS or all five SWS was not significantly different among the SS, FMS, and NSC groups ( Figure 2 ). After full adjustments for covariates (model 3), SS had higher ORs for knowing S1 (OR, 1.42; 95% CI, 1.10 to 1.83), S2 (OR, 1.54; 95% CI, 1.19 to 1.99), S3 (OR, 1.89; 95% CI, 1.44 to 2.48), and S5 (OR, 1.33; 95% CI, 1.07 to 1.66) than NSC. Furthermore, SS had a higher OR for knowing more than three SWS (OR, 1.53; 95% CI, 1.19 to 1.97 in model 3) than NSC. However, compared to NSC, SS did not have a high OR for knowing all SWS (OR, 1.21; 95% CI, 0.97 to 1.49 in model 3; P=0.086 [borderline significance]). Meanwhile, in all models, there were no significant differences in the ORs for stroke awareness between NSC and FMS ( Table 1) .
Improved awareness of SWS in high-risk groups, such as those with prior stroke, is critical to national efforts for reducing stroke mortality and morbidity. 5 Targeted educational programs for both SS and FMS are needed to raise awareness of SWS in groups at high risk of stroke recurrence. In particular, knowledge of FMS may be more important than that of SS because many elderly SS with low education levels live with their offspring in Korea. In hospitals, effective and repeatable stroke education programs are needed for inpatients, outpatients, and their families. Moreover, in community settings, public education and engagements for increasing stroke knowledge will be helpful.
The present study has several limitations. In particular, this study used a closed-ended questionnaire to gain knowledge of SWS, although prior studies have shown that awareness of SWS is usually poor when open-ended questions are used. 6 Compared to open-ended approaches, closed-ended approaches are likely to have positive responses because they can give the respondents an immediate prompt regarding what the correct answer should be. 7 Furthermore, in-hospital stroke patients with acute or severe stroke were not included; only SS currently living in the community were included. Therefore, we may have overestimated the knowledge of SWS in SS. Despite these limitations, this is the first study in Korea to investigate whether SS and FMS are more aware of SWS than the general population.
In a community setting, SS but not FMS had a higher awareness of SWS than NSC. If SS and their families have accurate knowledge of SWS, they will be able to recognize stroke recurrence quickly and respond appropriately, thus reducing the disability and severity of stroke. Because SS are at a substantial risk of recurrence, 1 in-and post-hospital education programs and national strategies for SS and FMS should be established.
